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Abstract of JP6066769 

PURPOSE:To improve the reproducibility of a 
sample by preventing the flowing in of the 
sample to flow passages other than a weighing 
flow passage in a sample introducing element 
used for capillary electrophoresis. 
CONSTITUTION:A capillary 1 is constituted by 
making a sample leading-in flow passage aa' 
and analytical flow passage bb' to intersect 
each other and connecting the passages aa' 
and bb' to an electrode bath through a sample 
introducing element 3 which collects samples 
by fixed amounts through a weighing flow 
passage cc' at the intersection of the passages 
aa' and bb'. It is contrived to only lead the 
sample in the passage cc' to the capillary 1 by 
providing a partition film 23 at the end of the 
passage cc' or a level difference in the 
passage cc'. Therefore, the reproducibility of 
the sample leading amount can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an analysis apparatus which impresses voltage to both ends of a capillary tube which 
filled a fluid, separates a sample introduced into one end of a capillary tube via a sample introduction 
element, and is detected, A capillary electrophoresis device, wherein capacity of other channels 
which the above-mentioned sample introduction element makes a channel for analysis and a sample 
introduction passage cross, is constituted, measures a sample by a measuring channel equivalent to 
a crossing portion, takes, and adjoin a measuring channel is farther [ than a measuring channel ] 
small. 

[Claim 2]A capillary electrophoresis device making a path of other channels contiguous to a 
measuring channel smaller than a path of a measuring channel in the sample introduction element 
according to claim 1. 

[Claim 3]A capillary electrophoresis device making other channels contiguous to a measuring 
channel shorter than a measuring channel in the sample introduction element according to claim 1. 
[Claim 4]A capillary electrophoresis device providing an isolation film in a termination of a measuring 
channel in the sample introduction element according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The method of conducting separation analysis of the minor constituent in a 
fluid is started, especially improvement in the sampling reproducibility of capillary electrophoresis is 
started. 
[0002] 

[Description of the Prior Art]Capillary electrophoresis attracts attention especially in recent years 
as separation analysis art of having highly efficient liquid chromatography (HPLC) and an advantage 
of gel electrophoresis. 

[0003] About capillary electrophoresis, for example, analytical . a 61 chemistry 292A page-303A page 
(1989) (Analytical Chemistry, 61.292 A-303A (1989)) — analytical — 61 volume 1186 pages - 1194 
pages (1989) (Analytical.) Chemistry It is indicated to Chemistry, 6J_. and 1 186-1 194 (1989). The 
capillary tube of inside diameter abbreviation 25um to 250um which filled the buffer is used as a 
separation medium. A sample is introduced from one end, and while electrophoresis separates a 
sample in this, it is made to move to the end of another side. The detector which detects passage 
of a sample component is installed in the suitable position which exists in the move direction, and a 
separation pattern is recorded. 

[0004]In capillary electrophoresis, although there are some methods in the sample introducing 
method, since all move a capillary tube or it has a buffer and a sample pipe in the capillary tube by 
turns, when raising analysis reproducibility, it has been a problem. The sample introducing method 
using an injector is developed apart from these methods, this method — for example, JONARU 
OBUKUROMATO — gruffy 452 volumes It is indicated to 615 - 622 pages (1988) (Journal of 
Chromatography, 452615 -622 (1988)). In order to measure and take a sample by the measuring 
channel which an injector makes the channel for analysis, and a sample introduction passage cross, 
constitutes it, and is equivalent to a crossing portion, it is the feature that the good reproducibility 
for not being influenced by injection-rate change is acquired. The composition and the principle of 
operation of an injector are explained to drawing 1 . A sample is poured in from an injection port. The 
valve by the side of a drain is opened fixed time so that a measuring channel may be filled with a 
sample. Voltage is impressed in the state where a valve is closed after that, the sample of a 
measuring flow channel part migrates, and it is led to a capillary tube. 
[0005] 

[Problem(s) to be Solved by the Invention]Since a sample is measured by the measuring channel in 
the sample introducing method using the above-mentioned injector, sampling reproducibility must be 
ideally good, however, other channels where a measuring channel adjoins are followed physically, and 
a sample flows into an adjoining channel according to hydrodynamics in the case of sample pouring, 
and ideal, as actually shown in drawing 2 — it cannot measure, take and **. Especially this point 
poses a problem, when the capacity of a measuring channel is small. 
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[0006]The purpose of this invention is to raise the reproducibility of a sampling. 
[0007] 

[Means for Solving the Problem]What is necessary is just to make capacity of an adjoining channel 
reduce or intercept by the following methods, in order to solve an aforementioned problem. 
[0008]A path of an adjoining channel is made smaller than a path of a measuring channel. That is, a 
level difference is provided in a channel and a sample reduces an influx to an adjoining channel by 
the difference in resistance. 

[0009]An adjoining channel is made shorter than a measuring channel. That is, by making capacity of 
an adjoining channel small, quantity of a sample which flows into an adjoining channel is reduced. 
[001 0]A sample makes an influx to an adjoining channel intercept by providing an isolation film in a 
termination of a measuring channel, i.e., an interface with an adjoining channel. 
[0011] 

[Function]the quantity in which a sample flows into an adjoining channel in the case of a sampling 
decreases, and more exact, if it is performed above — it can measure, take and ** now. 
Reproducibility goes up as a result. 
[0012] 

[Example]The example of a sample introduction element is described using drawing 3 and drawing 4 . 
[0013]Constituting the sample introduction element 3 from sample introduction passage aa' and 
channel bbfor analysis ', crossing portion cc' hits a measuring channel. A sample is poured in from 
the injection port 20. The valve 5 by the side of a drain is opened fixed time so that measuring 
channel cc' may be filled with a sample. Since the isolation film 23 is then formed in the termination 
of the measuring channel, a sample cannot flow into an adjoining channel. Next, voltage is impressed 
in the state where the valve 5 is closed, the sample of a measuring flow channel part migrates, and 
it is led to the capillary tube 1. 

[0014]Another example of composition of a sample introduction element is shown in drawing 4 . The 
inside diameter of the adjoining channel is smaller than a measuring channel, and it becomes difficult 
to flow through a sample by the difference in resistance into an adjoining channel in the case of 
sample introduction. 

[0015]Next, the composition of the whole device is explained using drawing 5 . One side of the 
capillary tube 1 is connected to the electrode tub 4 via the sample introduction element 3. The 
valve 5 is formed in the drain side of the sample introduction element 3, and it is set as the state of 
opening at the time of sample introduction or washing. A sample is poured in by the syringe or the 
nozzle 8, and the operation is automated by the sampler 9. Another side of the capillary tube 1 is 
connected to the electrode tub 14 via the receiver 7. A tube etc. tie to the pump 1 1 from the 
receiver 7, and a capillary tube is washed by operating a pump. That is, the valve 15 is formed in the 
middle of a tube and it changes into the state of opening the valve 1 5 and the valve 5, and it 
constitutes so that a penetrant remover may be sent with the pump 1 1. An electrode is installed in 
the electrode tubs 4 and 14, respectively, and it is connected to the high voltage power 6. 
Electrophoresis is started by operating the high voltage power 6. In that case, electrode liquid 
(buffer solution for migration) is beforehand filled by the capillary tube 1 and the electrode tubs 4 
and 14. 

[0016]Next, the detector 10 is installed in a part of capillary tube 1, and the separation state of a 
sample can be measured. Usually, especially the absorptiometer is used abundantly using the optical 
detector. The capillary tube of the fixed length according to an analysis condition is stored by the 
cassette case 2, and improvement in operativity at the time of a miniaturization and capillary tube 
exchange of the whole device is aimed at. The signal detected with the detector 10 is sent to the 
signal processor 1 2, and the processed result is outputted to the recorder 1 3. 
[0017]Now, the above composition was made, sample introduction was evaluated and it compared 
with the conventional thing. As the capillary tube 1, a fused-quartz capillary tube 0.1 mm in inside 
diameter, the outer diameter of 0.375 mm, and 300 mm in length was used. The sample used 
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adenosine, using acetic acid buffer solution as electrode liquid. The absorbance in the wavelength of 
260 nm was measured and recorded on detection using the absorptiometer. It evaluated in quest of 
the peak area and peak height of each measurement. A result is shown in drawing 6 . 
[0018]As shown in drawing 6 , since the tailing has occurred to the migration pattern, in a 
conventional method, not only a resolution fall but poor reproducibility will be caused. On the other 
hand, it turned out that the tailing has not occurred to the migration pattern by this invention. 
[0019]The CV value (%) of reproducibility was 5.2% [ reproducibility / method / conventional ] in 
peak height 8.4% at the peak area. On the other hand, in introduction by this invention, the CV 
values (%) were 5.0% and 2.7%, respectively. 

[0020]Sampling reproducibility has been improved as mentioned above and the validity of this 

invention has been checked. 

[0021] 

[Effect of the Invention]According to this invention, an influx to an adjoining channel is stopped in 
the case of sample introduction, and since [ being more exact ] it can measure, take and **, a 
sample is effective in an improvement of sampling reproducibility. Since there is no moving part, the 
result of having been stabilized is not only obtained, but it has an advantage which can perform 
automation easily. 
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TECHNICAL FIELD 



[Industrial Application]The method of conducting separation analysis of the minor constituent in a 
fluid is started, especially improvement in the sampling reproducibility of capillary electrophoresis is 
started. 
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PRIOR ART 



[Description of the Prior ArtjCapillary electrophoresis attracts attention especially in recent years 
as separation analysis art of having highly efficient liquid chromatography (HPLC) and an advantage 
of gel electrophoresis. 

[0003]About capillary electrophoresis, for example, analytical . a 61 chemistry 292A page-303A page 
(1989) (Analytical Chemistry, 61.292 A-3Q3A (1989)) — analytical — 61 volume 1 186 pages - 1 194 
pages (1989) (Analytical.) Chemistry It is indicated to Chemistry, 6J_, and 1 186-1 194 (1989). The 
capillary tube of inside diameter abbreviation 25um to 250um which filled the buffer is used as a 
separation medium. A sample is introduced from one end, and while electrophoresis separates a 
sample in this, it is made to move to the end of another side. The detector which detects passage 
of a sample component is installed in the suitable position which exists in the move direction, and a 
separation pattern is recorded. 

[0004]In capillary electrophoresis, although there are some methods in the sample introducing 
method, since all move a capillary tube or it has a buffer and a sample pipe in the capillary tube by 
turns, when raising analysis reproducibility, it has been a problem. The sample introducing method 
using an injector is developed apart from these methods, this method — for example, JONARU 
OBUKUROMATO — gruffy 452 volumes It is indicated to 615 - 622 pages (1988) (Journal of 
Chromatography, 452615 -622 (1988)). In order to measure and take a sample by the measuring 
channel which an injector makes the channel for analysis, and a sample introduction passage cross, 
constitutes it, and is equivalent to a crossing portion, it is the feature that the good reproducibility 
for not being influenced by injection-rate change is acquired. The composition and the principle of 
operation of an injector are explained to drawing 1 . A sample is poured in from an injection port. The 
valve by the side of a drain is opened fixed time so that a measuring channel may be filled with a 
sample. Voltage is impressed in the state where a valve is closed after that, the sample of a 
measuring flow channel part migrates, and it is led to a capillary tube. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]According to this invention, an influx to an adjoining channel is stopped in 
the case of sample introduction, and since [ being more exact ] it can measure, take and **, a 
sample is effective in an improvement of sampling reproducibility. Since there is no moving part, the 
result of having been stabilized is not only obtained, but it has an advantage which can perform 
automation easily. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Since a sample is measured by the measuring channel in 
the sample introducing method using the above-mentioned injector, sampling reproducibility must be 
ideally good, however, other channels where a measuring channel adjoins are followed physically, and 
a sample flows into an adjoining channel according to hydrodynamics in the case of sample pouring, 
and ideal, as actually shown in drawing 2 — it cannot measure, take and **. Especially this point 
poses a problem, when the capacity of a measuring channel is small. 
[0006]The purpose of this invention is to raise the reproducibility of a sampling. 
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MEANS 



[Means for Solving the Problem]What is necessary is just to make capacity of an adjoining channel 
reduce or intercept by the following methods, in order to solve an aforementioned problem. 
[0008]A path of an adjoining channel is made smaller than a path of a measuring channel. That is, a 
level difference is provided in a channel and a sample reduces an influx to an adjoining channel by 
the difference in resistance. 

[0009]An adjoining channel is made shorter than a measuring channel. That is, by making capacity of 
an adjoining channel small, quantity of a sample which flows into an adjoining channel is reduced. 
[001 0]A sample makes an influx to an adjoining channel intercept by providing an isolation film in a 
termination of a measuring channel, i.e., an interface with an adjoining channel. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw^=http%3A%2F%2Fwww4.ip... 4/23/2008 



JP,06-066769,A [OPERATION] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function]the quantity in which a sample flows into an adjoining channel in the case of a sampling 
decreases, and more exact, if it is performed above — it can measure, take and ** now. 
Reproducibility goes up as a result. 
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EXAMPLE 



[Example]The example of a sample introduction element is described using drawing 3 and drawing 4 . 
[001 3] Constituting the sample introduction element 3 from sample introduction passage aa' and 
channel bbfor analysis crossing portion cc' hits a measuring channel. A sample is poured in from 
the injection port 20. The valve 5 by the side of a drain is opened fixed time so that measuring 
channel cc' may be filled with a sample. Since the isolation film 23 is then formed in the termination 
of the measuring channel, a sample cannot flow into an adjoining channel. Next, voltage is impressed 
in the state where the valve 5 is closed, the sample of a measuring flow channel part migrates, and 
it is led to the capillary tube 1. 

[0014]Another example of composition of a sample introduction element is shown in drawing 4 . The 
inside diameter of the adjoining channel is smaller than a measuring channel, and it becomes difficult 
to flow through a sample by the difference in resistance into an adjoining channel in the case of 
sample introduction. 

[0015]Next, the composition of the whole device is explained using drawing 5 . One side of the 
capillary tube 1 is connected to the electrode tub 4 via the sample introduction element 3. The 
valve 5 is formed in the drain side of the sample introduction element 3, and it is set as the state of 
opening at the time of sample introduction or washing. A sample is poured in by the syringe or the 
nozzle 8, and the operation is automated by the sampler 9. Another side of the capillary tube 1 is 
connected to the electrode tub 14 via the receiver 7. A tube etc. tie to the pump 1 1 from the 
receiver 7, and a capillary tube is washed by operating a pump. That is, the valve 15 is formed in the 
middle of a tube and it changes into the state of opening the valve 15 and the valve 5, and it 
constitutes so that a penetrant remover may be sent with the pump 1 1 . An electrode is installed in 
the electrode tubs 4 and 14, respectively, and it is connected to the high voltage power 6. 
Electrophoresis is started by operating the high voltage power 6. In that case, electrode liquid 
(buffer solution for migration) is beforehand filled by the capillary tube 1 and the electrode tubs 4 
and 14. 

[0016]Next, the detector 10 is installed in a part of capillary tube 1, and the separation state of a 
sample can be measured. Usually, especially the absorptiometer is used abundantly using the optical 
detector. The capillary tube of the fixed length according to an analysis condition is stored by the 
cassette case 2, and improvement in operativity at the time of a miniaturization and capillary tube 
exchange of the whole device is aimed at. The signal detected with the detector 10 is sent to the 
signal processor 1 2, and the processed result is outputted to the recorder 1 3. 
[0017]Now, the above composition was made, sample introduction was evaluated and it compared 
with the conventional thing. As the capillary tube 1, a fused-quartz capillary tube 0.1 mm in inside 
diameter, the outer diameter of 0.375 mm, and 300 mm in length was used. The sample used 
adenosine, using acetic acid buffer solution as electrode liquid. The absorbance in the wavelength of 
260 nm was measured and recorded on detection using the absorptiometer. It evaluated in quest of 
the peak area and peak height of each measurement. A result is shown in drawing 6 . 
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[0018]As shown in drawing 6 , since the tailing has occurred to the migration pattern, in a 
conventional method, not only a resolution fall but poor reproducibility will be caused. On the other 
hand, it turned out that the tailing has not occurred to the migration pattern by this invention. 
[0019]The CV value (%) of reproducibility was 5.2% [ reproducibility / method / conventional ] in 
peak height 8.4% at the peak area. On the other hand, in introduction by this invention, the CV 
values (%) were 5.0% and 2.7%, respectively. 

[0020]Sampling reproducibility has been improved as mentioned above and the validity of this 
invention has been checked. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure explaining the composition and the principle of operation of an injector. 

[Drawing 2] It is a figure explaining the problem in the case of sample introduction. 

[Drawing 3] It is a figure showing the outline of one example of this invention. 

[Drawing 4] It is a figure showing another example of this invention. 

[Drawing 5] It is a schematic diagram of a device entire configuration. 

[Drawing 6] It is a figure showing the difference in a migration pattern. 

[Description of Notations] 

1 [ — Electrode tub, ] — A capillary tube, 2 — A cassette case, 3 — A sample introduction 
element, 4, 14 5, 15 [ — A syringe, 9 / — A sampler, 10 / — An absorbance photometer, 11 / — A 
pump, 1 2 / — A signal processor, 1 3 / — A recorder, 20 / — A sample injection port, 23 / — 
Isolation film. ] — A valve, 6 — High voltage power, 7 — A receiver, 8 
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DRAWINGS 

[Drawing 2] 
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[Drawing 3] 
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